SUMMARY British consultant neurosurgeons in post for at least one year were sent a postal questionnaire about the way in which they managed patients with ruptured aneurysms; 87% replied. Wide differences were evident in almost all aspects of treatment, before, during and after surgery. A consensus of opinion appeared in only a few areas: the employment of magnification during surgery, the use of clipping as the preferred method of surgical treatment, and a general reluctance to operate on patients with a depressed conscious level within a week of haemorrhage.
Rupture of an intracranial aneurysm is one of the commonest conditions requiring neurosurgical attention. Despite major advances in treatment over the last few decades, the overall prognosis of patients admitted to neurosurgical care remains unsatisfactory.' 2 Many aspects of treatment are or have been the subject of controversy. Amongst these are the optimum time for surgery, the use of hypotensive and antifibrinolytic drugs to reduce the risk of rebleeding, and whether patients who are elderly or who have non-ruptured aneurysms should be subjected to surgery. Some surgical techniques such as peroperative hypothermia or hypotension and the use of temporary clipping of main arteries during dissection of an aneurysm have not been universally accepted.
Although there has been widespread discussion of these and other questions, personal observation had suggested that there are wide differences of practice amongst British neurosurgeons in the way in which they manage patients with aneurysms. We have attempted to establish the extent of these variations by carrying out a postal survey.
Method
In April 1984 we sent a postal questionnaire to the 107 consultant neurosurgeons in Great Britain, Northern
Ireland, and the Irish Republic who had been in post for at least one year. At this time there were a further eight posts which were vacant or had been filled only recently.
Results
A: Returns Ninety three out of 107 (87%) questionnaires were returned. Three of the respondents said they were answering on behalf of colleagues as well as themselves. These replies have been counted as only a single response each. Some respondents did not answer all the questions and, where this is so, the number of respondents is indicated. 
Discussion
There have been few published surveys of differences in surgical practice in the British Isles, and, so far as we are aware, none has concerned neurosurgery with the possible exception of Le Vay's questionnaire on the management of lumbar disc protrusions which was circulated to both neurosurgeons and orthopaedic surgeons.3 Although subject to the limitations and simplifications which a postal questionnaire always involves, our survey has revealed major differences in the way in which British neurosurgeons manage patients with ruptured intracranial aneurysms.
The neurosurgeon's management begins as soon as a patient is referred to him. The admission policy he adopts will exert a considerable influence on the outcome figures for his unit. Any selection of patients and any delays in transfer to neurosurgical care will prevent patients with an unfavourable prognosis from entering the population he treats. A recent study has shown the way in which different admission policies approximating to those in general use can bias both surgical and management results by altering the structure of the population of patients entering neurosurgical care. Prior to operation there would appear to be no standard approach to management. At this stage the main threats to the patient are rebleeding and delayed cerebral ischaemia. These present the surgeon with a dilemma for measures which may reduce the likelihood of rebleeding such as hypotensive therapy and antifibrinolytic treatment may increase the risk of ischaemia. On the other hand treatment to counteract cerebral ischaemia, such as raising the blood pressure and expanding the blood volume, may precipitate recurrent haemorrhage.
A '3 25 and it has been suggested that surgery at this stage may Marsh, Maurice-Williams, Lindsay not only prevent rebleeding but also permit effective prophyllaxis against delayed cerebral ischaemia by the removal of clot from the basal systems at the time of surgery and by allowing treatment with hypertension and blood volume expansion once the aneurysm has been excluded from the circulation.20 25 The patient with acute cerebral compression caused by an intracerebral haemorrhage from an aneurysm presents a special case for emergency surgery. Such patients are usually in a poor clinical condition and although a very good result is sometimes obtained, the overall operative mortality is high, ranging from 50% to 80% with many survivors left severely disabled. 26 27 The case for emergency surgery in these patients remains unproven and the lack of consensus amongst our respondents reflects this.
The greatest change in the purely technical side of aneurysm surgery in the last 20 years or so has been the introduction of the operating microscope. Few neurosurgeons can doubt that this had led to greatly improved surgical results although this has not been established by any incontrovertible evidence. Younger neurosurgeons find it difficult to understand how their elders were able to clip aneurysms without the controlled magnification, intense illumination and binocular vision at depth provided by the microscope. What is surprising is not that 95% of our respondents used the microscope but that four surgeons used no magnification at all! All our respondents preferred to clip aneurysms if possible. A few combined clipping with investment of the sac, but none employed wrapping alone. Although wrapping has been described as an alternative method of dealing with aneurysms" 2 it has two disadvantages compared with clipping: it requires total exposure of the aneurysm sac (with a greater risk of per-operative rupture) and even if the surgeon achieves a complete investment of the aneurysm, the sac is still not excluded from the circulation and may rebleed in the future.
Judging by the results of our survey, the "indirect" operations of carotid ligation (for internal carotid artery aneurysms) and occlusion of the larger proximal anterior cerebral artery (for anterior communicating artery aneurysms) which were so widely used in the 1950s and 1960s are no longer employed except for occasional patients and many British neurosurgeons no longer perform these operations at all. These procedures do not exclude aneurysms from the circulation and hence cannot totally abolish the risk of rebleeding, though they may lessen it. Their abandonment probably indicates the improvement in the surgeons' ability to clip aneurysms which has resulted from the introduction of the microscope.
Our survey revealed no uniformity in the use of Hypothermia was widely employed 20 to 30 years ago but has now largely been abandoned. Moderate hypothermia (to approximately 30°C) was a cumbersome procedure which was shown to confer no overall benefit.32 Deep hypothermia (to 15 to 20°C) using cardiopulmonary bypass permits total circulatory arrest for up to 45 minutes. It may enable the dissection and occlusion of otherwise inoperable aneurysms but when first introduced it was associated with serious problems from inability to reverse fully the anticoagulation required for the bypass machine. 33 Recently, improved understanding of the physiology of clotting has partly solved this problem and deep hypothermia has been tried again with improved results.34 Nevertheless, only one British neurosurgeon is currently using this technique.
The survey results indicate a lack of any standard approach to post-operative management. There is no evidence for the value of high dosage steroids after aneurysm surgery, but it is known that up to 30% of operations on supratentorial aneurysms are followed by fits at some time, the incidence varying with the site of the aneurysm,35 and it does seem curious that half our respondents did not use routine anticonvulsants, for seizures, especially in the immediate post-operative period can give rise to a number of problems. To take but one example a post-operative fit may lead to obstruction of the airway and increase the risk of ischaemia for a brain whose circulation may be in a precarious state.
Cerebral ischaemia is the principal post-operative complication of aneurysm surgery yet the majority of our respondents did not use any prophylactic regime to counter this danger, even though both hypertension and blood volume expansion may lessen the danger of this complication without any great risk once the aneurysm has been clipped.3637
Only a minority of our respondents used routine check angiography after aneurysm surgery, although series published by experienced surgeons have established that check angiography will reveal that some aneurysms thought to have been occluded successfully are only clipped partially, if at all. 38 39 To the non-neurosurgeon these many variations in the management of a common disorder may seem surprising. To some extent this may be due to a reluctance on the part of a generally conservative group of surgeons to abandon certain well established modes of treatment. However, it has to be said that there is simply no firm evidence for or against most forms of treatment with the possible exception of antifibrinolytic therapy. It is clear that many other aspects of the treatment of patients with SAH deserve definitive and controlled investigation in the hope that the delineation of a rational scheme of management will help to reduce the mortality and morbidity of this very grave condition.
